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SPACECRAFT
• Spacecraft and sunshield integration 

underway
• All components delivered except deployable 

radiator shields and actuators (not planned 
for delivery yet anyway)
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Second sunshield mid-boom installation UPS ready for installation  
onto spacecraft



HQ WATCH LIST
• FY 17 budget reserves

• FY17 is a year of significant integration and test activities, where UFE likely to be needed to address any 
issues

• Northrop-Grumman Aerospace Systems workforce remains high, now beginning to decrease

• 4.75 months funded critical path schedule reserve
• No critical path schedule reserve used in the past month

• Critical path goes through spacecraft and OTIS work flows

• Residual liens on OTIS and spacecraft work, schedule reserve control board meeting this month

•¾ inch Non-Explosive Actuator (NEA) – qualification (qual units passed 
exported shock tests)
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FUNDED SCHEDULE RESERVE
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SCIENCE & OPERATIONS CENTER
• Successfully completed the Missions Operations Review (MOR: April 4-7, 2017)

• Review team had no issues to report

• Strengths

• The ground and operations are beyond MOR maturity

• Commissioning phase is well thought-out and thorough

• Very strong team

• Training and rehearsals plan is very thorough and well thought-out

• Extensive heritage from HST in science and ground operations

• Four Concerns identified
• Long duration of commissioning raises concern over personnel exhaustion and burnout, availability of subject 

matter experts during critical deployments,fault management relies on Attitude Control System side B, but this is 
not tested on-orbit, risk management system for ground appears to need attention
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S&OC SUBSYSTEMS
S&OC	&	Subsystem	Status

Subsystem Build Development	
completion	 date

I&T	completion	
date Status %	of	requirements	

delivered	to	date
%	of	requirements	
verified	to	date

Data	Management	Subsystem	
(DMS)

5 October	2015 May	2016 I&T	completed

89% 65%
6 May	2016 December	2016 I&T	Completed

7* December	2016 April	2017 In	I&T

7.1 November	2017 February	2018 In	Development

Proposal	Planning	Subsystem	
(PPS)

12 October	2015 April	2016 I&T	completed

97% 81%
13 April	2016 December	2016 I&T	Completed

14* December	2016 April	2017 In	I&T

14.1 January 2017 June 2017 In	Development

Wavefront	Sensing	&	Control	
(WFS&C)	Software	Subsystem

5.1 March	2016 May	2016 All	 requirements	completed

100% 100%6* January	2017 May	2017 In	I&T

6.1 December	2017 February	2018 Planned

Flight	Operations	Subsystem	
(FOS)

5 March	2016 July	2016 I&T	completed

83% 48%6 February	2017 July	2017 In	Development

6.1* August 2017 December 2017 In Development

Operations	Scripts	Subsystem	
(OSS)

5 May	2016 Level 2	certification	testing	
completed 73%	Level	2	certified 58%	Level	3	certified

6* March	2017 August	2017 In Development

Project	Reference	Database	
Subsystem	(PRDS) 4.12* July 2016 July	2016 Latest	Sustaining Engineering	

release 100% 100%

*Flight Build 11



THE JWST TESTING PROGRAM

=+

How do we check that the telescope we design…              will result in this?
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WHY WE TEST
• NASA missions push the boundaries of industry and government technical 

capabilities 
• New technologies need to be verified before launch
• Extreme environment of space provides a unique challenge for spacecraft and 

instrument designers

• Testing and Verification serve to demonstrate that our missions will meet 
their objectives with an acceptable level of risk – no NASA mission is 100% 
guaranteed

• More new technology involved = more testing required
• More extreme the mission environment = more testing required
• Number of tests increases with time as the agency applies lessons learned from previous 

missions too (e.g., OTIS test in part from HST legacy) 
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WEBB HARDWARE VERIFICATION 
DOMAINS

• Optics – Do the mirrors and instruments work?

• Deployments – Will the observatory open as planned?

• Cryogenics – Can we achieve the needed sensitivity?

• Launch – Can we survive our ride to space?

• Commissioning – Are we ready to begin the science 
mission? 
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MUST VERIFY THE OPTICS…
• Return Good Images

• Using Segmented Optics
• All elements must have combined Wave Front 

Error of 150 nm  
(diff. lim. @ 2 µm)

• Surface figure accurate to the width of a 
bacterium

• Control of optics via actuators

• Avoid the Hubble Problem 
• Telescope cryo test

• Are Big Enough to See the First Stars and Galaxies
• Largest space telescope ever built 

• Are Super Clean
• Exposed Optics 
• H2O is a contaminant for JWST! (A mere 1 oz. of water ice spread over the aft 

sunshield will interfere with mid-infrared observations)

JWST mirror being tested at GSFC
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MUST VERIFY 
DEPLOYMENTS…

• All work
• All spacecraft have deployments (e.g. solar panels, 

antennae)
• Because of its size, JWST has over 300 deployments 

(counting mechanisms in a similar way, the Mars 
Curiosity mission had about 70 deployments)

• Work in zero-gravity
• Mechanisms must work in zero gravity, but must be 

tested in Earth’s gravity requiring often complex off-
loading machinery to  “counter” the acceleration felt by 
part when tested on the ground

• Work in extreme cold temperatures
• Some parts must move while extremely cold – How 

would you uncoil a garden hose when it’s frozen?

• Can Survive Launch 
• These mechanisms parts must be strong to withstand 

the vibrations and sound waves from the launch, yet 
moveable or in some cases separable for deployment.

Deployment rigging at Northrop-Grumman
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CRYOGENIC TESTING STEPS

Pathfinder test 1 Pathfinder test 2 Pathfinder test 3

Thermal hardware installed

Model of full telescope in chamber for cryogenic test 

Aft Optics Installed
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MUST VERIFY LAUNCH SURVIVAL…

• By Vibration Testing
• Size – largest payload ever vibration-tested at 

GSFC
• Load Carrying deployments – key areas of 

the payload must carry large stress yet deploy 
after launch

• By Acoustics Testing
• Payload is blasted with the sound of launch
• All structures including very thin ones (e.g., 

sunshield membranes, microshutters) must 
survive

Observatory in Large 
Acoustic Test Facility

Observatory at Vibration 
Tables
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JWST PRE-LAUNCH 
HARDWARE TESTS

✓Telescope Vibration (3 axes)
✓Telescope Acoustics
✓Telescope Deployment (7 different deployments)
• Telescope Cryogenics (93 day cryo-vacuum test)
✓Spacecraft Electrical test
• Spacecraft Thermal Vacuum test
• Spacecraft Deployment (7 tests)
• Observatory Vibration (3 axes)
• Observatory Acoustics
• Observatory Deployment (all deployments retested)
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COMMISSIONING IN SPACE
• Observatory, Telescope, Science Instrument operability 

demonstrated and calibrated

• JWST’s many moving parts and operational modes demand a 
lengthy commissioning period (6 months)
• Some functions cannot occur until the the telescope is very cold  

(~ 40 days after launch)

• Product of commissioning is a scientific facility ready to execute 
the planned observing program solicited from the science 
community
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COMMISSIONING TIMELINE
• Soon after launch the spacecraft is controlled from the Mission Operations Center at STScI

• OTE commissioning will take almost 3 months

• Commissioning of the science instruments will start 4 months after launch and is completed in 1.5 
months.

• 0.5 months are held on reserve to the nominal start of Cycle 1 science in April 2019
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SUMMARY
• Program remains within replan budget and on time for October 2018 

launch readiness date

• Project is well into integration & test.  There are and will be many new, first 
time challenges associated with this phase

• STScI is making excellent progress at preparations for launch and 
operations. Community engagement has begun with the Early Release 
Science call for Notices of Intent and the receipt of the Cycle 1 
Guaranteed Time Observers detailed proposals.
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Science and Operations Center 
(S&OC) Update

Nikole K. Lewis 
STScI JWST Project Scientist 
2017 April 24



Science Community



• S&OC Release 1 Verified and Delivered, 
on track for timely delivery of flight build. 

• First End-to-End Test of the Observatory 
Test Bed Simulator at STScI.  

• Release of Suite of Proposal Tools at 
Winter 2017 AAS meeting.  

• JWST Cycle 1 Science Programs 
Solicited (GTO and DD ERS) and 
Preliminary Descriptions Received.

Recent Key JWST 
S&OC Events 

Before%and%After

JWST MOC



What was Release 1.0? 
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Commissioning and Cycle 1 Science   



DD-ERS & Cycle 1 Timeline 
Current as of April 2017

!GO#Cy1#
deadline#
2018Mar02#

2017%
 

!GO#CP#
2017Nov30#

2018%
 

GTO###
props#due###
2017Apr01#

GO#TAC#
2018May#

!launch#
2018Oct#

GTO#Cy1#
observaAons#
reserved#
2017Jun15#

ERS##
deadline##

2017Aug18#

ERS#TAC#
2017Oct#

ERS#NoI#due#
2017Mar03#

2019%
 

!commissioning##
(6#mo)#

Cycle#1#
obs.#begin#
2019Apr##

2016%
 

ERS#Call#
2017Apr01#Call#for#DDQERS#

NoAces#of#Intent#
ERS#draR#call##
2017Jan06#

May19



JWST Town Hall 
January 5, 6.30-8.00pm

Data Analysis Workshop 
January 3

Ask-an-Expert at the 
STScI Booth

JWST 
EVENTS

JWST User Tools and 
Calls for Proposals/

NOIs Released!

JWST@229th AAS



User Tool Releases

JWST ETC

APT 25.0.5 (Includes Parallels) 
http://apt.stsci.edu

ETC WebApp Flight Release 
https://jwst.etc.stsci.edu

JWST Help Desk Portal 
https://jwsthelp.stsci.edu

http://apt.stsci.edu
https://jwst.etc.stsci.edu
https://stsci.service-now.com/jwst


The JWST Astronomer’s 
Proposal Tool (APT)

•Familiar to HST users
•To be used to define 
JWST observing 
programs and submit 
JWST proposals.
•Development releases 
of JWST APT available 
together with HST APT

Download Latest Version at http://apt.stsci.edu

http://apt.stsci.edu


JWST Exposure Time Calculator

jwst.etc.stsci.edu

http://jwst.etc.stsci.edu


JWST Exposure Time Calculator

HST Mid-Cycle Deadline
100,000+ Calculations since January 5th, 2017!



JWST Help Desk

jwsthelp.stsci.edu

160+ help tickets have already 
been received and resolved!

https://stsci.service-now.com/jwst


JWST User Documentation (JDox)
A New Paradigm for JWST User Documentation


New documentation system: “Every page is page one”

- Short articles

- Self-contained, one-level information

- Hyperlinked network rather than monolithic handbook


Think Wikipedia (but it’s not a wiki)


Multiple conceptual spaces: Background articles, planning 
cookbooks, science policy, engineering specs


Incremental releases (as articles are written and reviewed), 

beginning with instruments, APT, ETC articles


jwst-docs.stsci.edu  
Over 230 pages published to date!

http://jwst-docs.stsci.edu


JWST User Documentation (JDox)



JWST Calls for Proposals/NOIs

https://jwst-docs.stsci.edu/display/JSP/JWST+Cycle+1+Proposal+Opportunities

https://jwst-docs.stsci.edu/display/JSP/JWST+Cycle+1+Proposal+Opportunities


The JWST Director’s Discretionary  
Early Release Science (DD ERS) Program

200 Notices of Intent to Propose to Director’s Discretionary 
Early Release Science (DD ERS) Program Received!

STScI%Director%Ken%Sembach%will%allocate%~500%hours%of%Director’s%

Discre;onary%;me%for%Early%Release%Science%(DD@ERS)%to%

•  accelerate%the%diffusion%of%JWST%know@how,%and%%

•  expand%early%opportuni;es%for%the%community%to%gain%experience%

with%JWST%data%and%scien;fic%analysis.

Early%resources%are%allocated%to%support%up%to%15%

teams.%Proposals%will%be%selected%in%research%areas%

spanning%the%science%themes%of%JWST%:%%

%

%

%

%

%

%

A%mul;@disciplinary%commiQee%of%experts%will%

recommend%a%suite%of%proposals%that%both%fulfills%

the%goals%of%the%DD@ERS%and%makes%op;mal%use%of%

the%available%;me%for%observa;on%and%funding.%
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DD ERS NOI Stats
Total of 3,665 Named Investigators/Collaborators 

Average of 18 Scientists per Team 
Largest Team is 119 Investigators 

2,379 Unique Investigators/Collaborators 
477 New User Investigators/Collaborators 
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The JWST Director’s Discretionary  
Early Release Science (DD ERS) Program



DD ERS NOI Stats

PIs and CoPIs are based in 24 Countries 
Interactive Map: http://bit.ly/2m74cwX

34 U.S. 
States

The JWST Director’s Discretionary  
Early Release Science (DD ERS) Program

http://bit.ly/2m74cwX


DD ERS NOI Topics
The JWST Director’s Discretionary  
Early Release Science (DD ERS) Program



DD ERS NOI Modes
JWST DD-ERS Instrument Modes (Notices of Intent)

MIRI imaging

MIRI MRS

MIRI LRS

MIRI coronagraphy

NIRCam imaging

NIRCam coronagraphy

NIRCam grism

NIRSpec fixed slit

NIRSpec IFU

NIRSpec MSA

NIRISS imaging

NIRISS AMI

NIRISS slitless
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The JWST Director’s Discretionary  
Early Release Science (DD ERS) Program



Online Resources

jwst.stsci.edu

http://jwst.stsci.edu


jwst.stsci.edu/science-planning/proposal-planning-toolbox

Online Resources

https://jwst.stsci.edu/science-planning/proposal-planning-toolbox


Online Resources

More than 15 events to learn more 
about JWST before end of 2017!



JWST@230th AAS

Registration Deadline is  
May 11th, 2017


